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Liquid Xenon

enhanced coherent self-shielded + few-keV threshold
nuclear scattering ( ~A? p? ) external backgrounds + ER/NR discrimination
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two intertwined signals:
light and charge

recoiling electron or nucleus
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LUX Time Projection Chamber
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LUX Time Projection Chamber
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Initial 85.3 live-day Exposure

Events recorded in 85.3 live days of exposure

2 6l
I
|
[

]

Back%round expecteé in blue band
Signal expected in red band
Observation consistent
with background only
(p-value 35%)

Ns = 2.4-5.3 (90% CL)

i
|
i
|
|
|
(low-high mass)

| —
a—
b‘\

—

o ~— -

‘h_

-
D
radius<18cm: g
3.1+0.2 mdru S
N
>
>
ED
Xe127 at 1 and 5 keVee ‘?’,o ¢
(t1/2=36d) > 1.4
1.2} ‘~-_\
1! ' "s. 1
0 10

30
S1 x,y.z corrected (phe)



xXel27

Electron capture gammas at 203 or 375 keV (possibly escaping the TPC)
X-ray / auger emission corresponding to %/l : 33.2, 5.3, 1.1, 0.19 keV
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The 2013 limit

(apologies your curve is not on herel!)
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Improvement 1a:

ER calibration (CHsT)
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Improvement 1b:
NR calibration (DD)

logyo(cts / cm?) high-energy penetrating neutrons (2.45MeV)
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Improvement 1Db: Q| oo
NR calibration (DD) L Lo
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Improvement 2: better analysis algorithms
(reduced threshold & improved discrimination)

original run 3: 4e-3
new run 3: 1.9e-3
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Improvement 3: better understanding of
high-radius low-S2 backgrounds

some improvements in Xy position reconstruction
empirical Pb210 model folded into profile likelihood

-> fiducial volume extends to higher radi
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Improved sensitivity paper “next few weeks”
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ongoing LUX operations

Run 3

Middle of 2013: background running
End of 2013:  post-exposure high-stats CH3T and DD calibrations

Grid conditioning
Main accomplishment: extraction field higher by %17.

Run 4

Started September 2014 with new grid voltages

New round of high-stats calibrations (four weeks of DD!)

Recurring DD + CHS3T calibrations (second round in March-April)

Aiming for ~300 live-days of background exposure (~100 so far)
(remember:. near-zero Xe127 rate)
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The LZ TPC

Electroluminescence
region and gas phase
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Designing and testing for 200kV in LXe

feedthrough highest-field region of TPC

it

100kV baseline: ~700 V/cm
(LUX run3: ~180 V/cm)

grid wire light emission studies
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Background rejection outside the TPC
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Kr85 LUX average: 4 ppt
Best LUX batch: 200 ppqg

LZ Goal: <15 ppg (<10% of neutrino background)

U. Maryland is improving the

SLAC is setting up to improve both | | |
sampling system (measuring ppq is hard)

purity and throughput (200 kg/day)
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Newly dominant: solar coherent neutrino scattering
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Newly dominant: solar coherent neutrino scattering

LUX LZ Ruppin, Billard, Figueroa-Feliciano, Strigari
http://arxiv.org/abs/1408.3581

Exposure (ton-year)
100 100 10° 100 10f 10° 100 107

e 10-46 - r—— g
5% + 20% O |

= - UMT 10% x 25% =

- 15% x 30% o

o~

L

% 107 _:
&

S ‘ L

- saturation

=10 regime . . .
E —~ ____ ‘precision’:
~ #oB e o . j
> B Bog regime
) 49 » . . I~ S———
E 10 3 + X ! 5
2 R z
:'5' 9}
7 "

10> 10 10 100 10 10° 10° 10° 10°
Number of expected atmospheric neutrino events


http://arxiv.org/abs/1408.3581
http://arxiv.org/abs/1408.3581

1000-day projection

log, (05) [Pb]

-11;
12}

13

—14*

107
— LZ projected (baseline) « CMSSM 1o
EL 90% CL Median CMSSM 2c 10_40
= ——= 10 expected MSSM-15 (LHC impact)
:\ + 2 0 expected _41
:_\ — _ LZ 1keV cutofs Unaffected (<o) 10
= \ . =-- LZ S2 only = Disfavored (<10, >40) _49
AN - 310
= he
=
~ v-N coherent
_ scattering
10 10°

m, [GeV/c]

23



2012
LZ timeline March LZ collaboration formed

May First collaboration meeting
September DOE CD-0 for G2 dark matter experiments

2013
November LZ R&D report submitted

2014
July LZ Project selected in US and UK

2015
April DOE CD-1/3a approval, similar in UK
now procuring Xenon, PMTs, cryostat

2016
April DOE CD-2/3b approval, baseline, all fab starts

2017
June Begin preparations for surface assembly at SURF

2018
July Begin underground installation

2019
Feb Begin commissioning & running



